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What is claimed is: 


A thermal mass flow controller housing, comprising: 

a) a first chamber for enclosing a bypass yube, the first chamber including a 
wall for mounting a second chamber; 

b) a second chamber for enclosing a sensor tube, the second chamber 
including a wall for mounting to said ^all of the first chamber, both walls 

including input and output apertures /formed therethrough to provide access to 

/ 

the bypass tube for the sensor tube;^- 

c) a thermal ground formed between the first and second chambers, the 
thermal ground comprising subsiafrfially the entire thermal conductive path 

between the first and second ch|Jtf)ers; and 

\ 

d) a conductive thermal elementjin conductive thermal contact conductive 

) 

with at least a portion of the second chamber and formed to conduct thermal 

i 

energy from within the second chamber away from the first chamber. 

f 

A thermal mass flow controller housing according to claim 1, wherein the 
thermal ground is located between the input and output apertures. 


A thermal mass flow controller-housing according to claim 1, wherein the 

I 

conductive thermal element substantially surrounds the second chamber. 


/ 
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1 4. A thermal mass flow controller housing according to claim 2, wherein the thermal 

2 ground is located substantially midway between the input and output apertures. 

15. A thermal mass flow controller housing according to claim 4, wherein the thermal 

I 

2 ground provides a rectangular cross-section of conductive thermal contact between the 

3 first and second chambers. 

N; 1 6. A thermal mass flow controller housing according to claim 3, wherein the conductive 

? 

H 2 thermal element includes one or more exterior surfaces that face substantially toward 

jffi 3 the first chamber and one or more exterior surfaces that face substantially away from 



H 4 the first chamber and one or more of tHqse surfaces that face substantially away from 

5 

Mi 5 the first chamber includes structure to accelerate the flow of thermal energy away 

5= i 

fU 6 from the first chamber. 

E x 

N= 1 7. A thermal mass flow controller housing according to claim 4, wherein the thermal 

2 ground provides a circular cross-section of conductive thermal contact between the 

3 first and second chambers. 

1 8. A thermal mass flow controller housing according to claim 1 further comprising: 

2 an enclosure which substantially envelops the first and second chambers, the thermally 

>■ 

3 conductive element configured to mike conductive thermal contact with said 

u 

4 enclosure. 
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1 9. A thermal mass flow controller housing according to claim 4, wherein the thermally 

1 10. A thermal mass flow controller comprising: 

2 a) a control valve assembly for controlling the rate of fluid flow through a conduit, the 

3 control valve assembly in thermally conductive communication with a thermal mass 

4 flow controller housing; 

Q 5 b) a sensor assembly for sensing the f^oS flow of the fluid through the conduit as a 

W 6 function of the difference in temperalke'between first and second regions of the 

FU X 

j J; 7 conduit and for generating a control signal as a function of said rate of fluid flow, the 

8 sensor assembly in thermally conductive communication with said mass flow 

fy 9 controller housing; 

m 

M= 10 c) a thermal ground formed between the valve assembly and the sensor assembly, the 

p s 

I"* 1 1 thermal ground comprising substantially the entire thermal conductive path between 

12 the sensor assembly and the valve assembly; and 

13 d) a conductive thermal element in conductive thermal contact with at least a portion 

14 of the second chamber and formed to conduct thermal energy from within the second 

1 5 chamber away from the first chamber. 

? 

1 11. A thermal mass flow controller according to claim 1 0, wherein the thermal sensor 

ii 

•i 

2 includes input and output apertures for said conduit and said thermal ground is located 

} 

3 between said input and output apertures. 
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A thermal mass flow controller according to/claim 1 1, wherein the thermal ground is 
located substantially midway between the input and output apertures. 

A thermal mass flow controller accordingfto claim 12, wherein the thermal ground 

provides a rectangular cross-section of conductive thermal contact between said sensor 

i 

assembly and said mass flow controller housing. 

I 

A thermal mass flow controller according to claim 13 wherein the major axis of the 

/ 

thermal ground is perpendicular to an ^gxis defined by the operational section of the 
mass flow sensor. ^ 

A thermal mass flow controller according to claim 14 wherein the axis defined by the 

] 

operational section of the mass flow sensor is not defined by a line between said input 

i 

and output apertures. I 

I 

/ 

A thermal mass flow controller according to claim 10, wherein the conductive thermal 
element substantially surrounds thejsecond chamber. 



A thermal mass flow controller according to claim 11, wherein the conductive thermal 

i 

element includes one or more exterior surfaces that face substantially toward the first 
chamber and one or more exterior surfaces that face substantially away from the first 
chamber and one or more of those 

i 

surfaces that face substantially away from the first chamber includes structure to 
accelerate the flow of thermal energy away from the first chamber. 
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A thermal mass flow controller according tp claim 10 further comprising: 
an enclosure that substantially envelops the first and second chambers, the thermally 
conductive element configured to make conductive thermal contact with said 
enclosure. ' 


A thermal mass flow controller according to claim 1 1, wherein the thermally 
conductive element is composed of a|igh thermal conductivity material. 

A thermal mass flow controller according to claim 13, wherein the exterior of the 
second chamber is substantially cylindrical and interior of the thermally conductive 
element is substantially cylindrical and of a size which promotes conductive thermal 
contact between, respectively, substantially the entire exterior and interior surfaces. 

- / 

A thermal mass flow controller according to claim 10, wherein the thermally 

f 

conductive element is integral to^the exterior of the second chamber. 


/ 


